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PROVISIONAL SPECIFICATION 
New Monoazo Pigments 



We, E. I. Dv Pont dp. Nemctchs and 
Co., of Wilmington, Delaware, United 
States of America, a corporation organised 
and existing under the laws of the State 

6 of Delaware, United States of America, 
and Donovan Erb Kvalnes, of 10, Ziegler 
Tract, Pennsgrove, New Jersey, and 
Harold Edward Woodwakd. of Bay 
Street, Fenwici Parle, Pennsgrovc, New 

10 Jersey, United States of America, both 
citizens of the United States of America, 
do hereby declare the nature of this inven- 
tion to fie as follows: — : 
This invention relates to new monoazo - 

15 pigments and especially to certain metal 
complexes of monoazo compounds in 
which the coupling component is 2- 
hydroxy-3-naphthnir acid or a derivative 
thereof. 

20 The objects of the invention are 
attained in general by coupling with 2- 
hydroxy-3-naphthoic acid a diazotized 
aryl-amine which is devoid of hydroxy 
groups ortho to the sole diazotisable * 

25 amino group and which is devoid of 
carboxy groups and sulphonic acid 
groups, and then form a nickeliferous or 
cobaltiferous metal complex which con- 
tains two metal atoms per two molecules 

30 of the monoazo combination, at least one 
of the metal atoms being nickel or cobalt 
and the other metal atoms being from a 
group consisting of metals having an 
atomic weight of 54 to- 6£, and the alka* 

35 line earth metals, such as copper, nickel, 
cobalt, iron, manganese, calcium, barium 
and strontium. 

The coupling component, 2-hydroxy-3- 
naphthoie acid, may be substituted on the 

40 ring not containing the hydroxy group 
with halogen, nitro, alkyl or alkoxy 
groups. Examples of such substituted 
coupling components are 6-chloro-, 
6-bromo-, 5-nifro-, 8-nitro-, 6-methyK 

45 0-ethoxy- and rVmethoxy-2-hydroxy-3- 
naphthoic acid. 

The components of the present inven- 
tion are useful pigments which range in 
shade through yellows, reds, blues and 

60 browns and are of excellent light-fastness. 
The new pigments may be used for colour- 
ing inks, paints, textile printing emul- 
sions, bases and similar compositions. 

[Pnce 



The invention will be more fully set 
forth in the following more detailed de- 55 
seription which includes examples that. arc 
given as illustrative embodiments of the 
invention and not as limitations thereof. 
Parts aTB expressed in parts by weight un- 
less otherwise noted. 00 
Example 1. 

Para-nitro-aniline (138 parts ) was diazo- „ 
tised with 0.1 parts of hydrochloric acid 
(100%) and 69 parts of ^sodium nitrite. 
The solution of the diazonium chloride was 65 
added to an alkaline solution containing 
200 parts of 2-hydr6xy-3-naphthoic acid. 
42 parts of sodium hydroxide and lofl part* 
of sodium carbonate, in 4000 parN of 
water, the* temperature being kepi al 10 70 
C. during the coupling. After 1iu» 
coupling was complete, the insoluble 
monoazo was filtered and washed. Tl was 
then stirred into 4000 parts of water. To 
this slurry was added a' solution con?>i>t- 75 
ing of 262 parts of nickel chloride 
(NiCL.6H 2 0) in 500 parts of water 1o 
which bad" been added £00 parts of con- 
centrated ammonium hydroxide. The sus- 
pension was heated to 90° C. and held at 80 
tbis temperature for 3 hours. Tt was then 
filtered and the resulting pigment wn* 
washed. 

Analysis of the product showed that it 
contained one atom of nickel to two atom* 85 
of nitrogen, exclusive of amnion i a cal 
nitrogen and the nitrogen of the nitro 
group. It -contained 1/2 molecule of co- 
ordinated ammonia. 

Example 2. 90 

The pigment of Example 1 was made 
by a modified process in which the monoazo 
coupling was made in acid solution by 
using 200. parts of sodium acetate as buffer 
in place of 159 parts of sodium carbonate 95 
The metallisation was modified in thai it 
was carried ant in the presence of 40 parts 
of 60% para soarj which* was added before 
the solution of nickel ammonium chloride 
was added. The pigment had the same 100 
chemical analysis as that obtained in 
Example 1, but it gave a much bluer coIout 
when printed on cotton from a lacquer 
emulsion, and in inks if gave a darker ma>< 
tone and a bluer tint. 105 
The same pigment was made by the 



Price 4s Cd 



same process except that about two 
" molecular equivalent* of sodium hydroxide 
were used 05 the acid acceptor justed of 
ammonia. The sodium hydroxide in 
ft dilute water solution was gradually added 
to the metallisation medium as the metal- 
lisation proceeded and at a rate such that 
the medium had a pH value of 0.8 to 7.0. 
Example 31 

10 By using an equal weight of " i-ohaltous 
chloride (CoCl 2 .BH 2 0). in place of the 
NiCI-.GH-O in Example 1. a pigment was 
obtained [ which wos somewhat duller and 
less fast to light than the pigment of 

16 Example 1» "TCTien hydrogen: peroxide 
was added to the metallising medium, in 
. order to form a cohal tic compound, the- 
resulting pigment was browner and 
slightly better m light fastness. 

20 ' ' , Example 4. 

By using nieta-nitro-aniline in pi a re of' 
pam-nitro-aniline in Examjde I. a pig- 
ment was obtained which gave reddisn 
shades of brown" when used in printing 

25 lacquers or printing inks. The fastness 
j»roperties were vary good. 

Example 0. 
A pigment .was made as described in 
Example 1 except that ]i9 ports" of 

30 NiCL.GH s 0 nnrl 122 parts of BaCL.2rLO 
were used in place of 202 , parts of 
^iCL.GH^O. The pigment obtained was. 
similar in shade and fastness to light. 
The pigment obtained from a mixture of 

35 equivalent parts of nickel and cobalt was 
also a maroon of good light fastness. 
When a mixture of .equivalent parts of 
3iicTcel chloride and manganese sulphate 
was xised, the pigment' obtained was 

40 yellower but the light fastness was also 
good. / 
Example 0/' ' 
The inonoza colour made by coupling 
the diazo of 162 parts of 2 -a-diohlor- 

45 aniline with 200 parts of 2-hydroxy-3~ 
naphthoic acid, as in Example 1 . was 
slurried in water. A water solution con- 
taining 60 parts of CaCL was added to 
the slurry, followed by a "solution* of 1JH 

60 parts of NiCL.6H 2 0 in 300 parts water " 
and 600 parts strong ainnionium hydroxide 
solution. , The slurry was heated to 00" C*. 
held at this temperature for about two 
hours and filtered. The dried .pigment, 

66 rubbed in lithographic varnish, gave a 
dark red ink, non-bleeding in oil. and of; 
good light fastness. 

Example 7. 
Aniline (5)3 parts) was diazotised with 

60 300 parts of ice and 250 parts of 1 0 Normal 
hydrochloric acid and 200 parts of 5 
Normal sodium nitrite. The. solution of 
the diazonium chloride was added to an 
alkaline solution containing 200 parts of 

66 2-hydroxy-3-naphthoic acid, 42 parts of 



sodium hydroxide and 100 parts of sodium 
carbonate in 4000 parts of water, the tem- 
perature being kept at JO* C. during the 
coupling. After the coupling wa< com- 
plete the insoluble monoazo compound was 70 
filtered and washed with K*% brine. It was 
then stirred into 4000 parts of water and 
heated to 00" (\ To this slurry was added 
a solution composed of 26*2 parts of nickel 
chloride (NiCL.OH.O) in 500 parts of 76 
wafer and -300 parts of concentrated 
ammonium hydroxide solution. The 
slurry was held at 00" C. for -3 hours. The 
pigment was then filtered and washed. 

When this pigment was used for print- 80 
ing textiles, a red brown or dull red print 
. was obtained of excellent light fastness 
and very good in other fastness tests. 

This pigment was used for colouring 
paper both in the beater and in a wall 85 
paper coating. It gave dull red papeis 
which were superior in light fastness tn 
papers col mired with other red pigments 
that are commercially used for thus pur 



pose. 
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This pigment was al«> prepared by Tiding 
other hasii* eomi>oiinds than ammonia in 
" the reaction with nickel chloride. For 
example, dietlianolamine J triethanol- 
amine. pyridine, or morpholine are siif- 95 
ficiently basic <o that a similar brown pig- 
ment was obtained. 

Example 8. 
^lpha-naphthylamiuc (1 43 parts) \v;t< 
diazotised in the usual way with 2~>0 parts 100 
of. JO Normal hydrochloric acid and 200 
parts of y Normal sodium nitrite. Tlie 
filtered solution was added to a solution 
composed of 200 parts of 2-hydroxy«i- 
naphthojV acid dissolved in 4000 parts of 105 
water containing 42 parN of sodium 
hydroxide and loO ]>arts of <odinm carbon- 
ate. The insoluble monoazo rolour w;i< 
filtered and washed. The filter cake was 
slurried in 3000 parts water. To this 110 
suspension was added 202 parts of nickei 
chloride (NiCL.OlLO) and parts or 
aniline. The mixture was then heated to 
00 fl C. and held at this temperature for 
3 hours. The pigment was then filtered. 116 
washed and dried. The dried pigment was 
robbed into a lithographic varnish, result- 
ing in a blade ink having a violet tint. 
The fastness to light was very good. 

The same pigment was obtained by 120 
using in place of 93 parts of .aniline, aii 
equivalent molecular proportion of 
phenyl ethanolaniine or phenyl diethanol-. 
amine or 120 parts urea or oOO parts of 
concentrated ammonium hydroxide ;i< the 126 
acid acceptor. 

The following table show* the result * 
obtained by using other diazo components 
than para-nitro aniline, coupling with 2- 
hydroxy-3-nnphthoic acid and then metal- 130 



lisiug- wiih the met ill indicated ami iu the meats are similar to those heretofore de- 
manner described in the foregoing scribed except where it is otherwise noted. 6 
examples. The properties of these pig- 



Ex- 
ample Dinw Component Metal 

!i Aniline - Cobalt 

10 pnra-Ohlor-;miline „ 

LO Jl „ - • Nickel 

12 meta- . ^ ' 

13 meta-Nitroaniline # Cobalt 

14 3-Nitrt>-4-ehlor-nnilhie 

l-"> « » Nickel 

15 1« 2-Chior-4-nitro«aniline Cobalt 

17 „ v Nickel 

ltS 2-Nitro-4-amino-toluene Cobalt 

J!> M Nickel 

20 2-Anmio-C>-nitro-toluene Cobalt 

20 21 , ... ... Nickel 

2.2 o-Anisidine „ 

23 /j-Anisidine „ 

24 2-Amino-4-nitro-nniso1o Cobalt 
2o Nickel 

25 2(i 2-Ainino-o-nitro-amsole Cobalt 

27 „ Nickel 

28 3-(1iIor-4-ethnxy-nniline . Cobalt 

21) , Nickel 

30 4-Amiun-4'-elhoxv-dipheny1umiue Cobalt 

30 ;U v y t " Nickel 

32 aI[dia-Nnphthylanrino Cobalt 

33 heln-XnphthvJamine „ 

34 ,; ... Nickel 
3-"> a 1 1 ib u - A m i n o-a n tb nu\\\\ n on p Cobal t 

35 3fi .. . Nickel 



Colour of Textile 
Print 



Red Brown 



Brown 
Red Brown 

Maroon 
Brown 
Bordeaux 

« , (redder) 

Violet 
Bordeaux 

Brown 
Bordeaux 
lied. Brown 



Example of other suitable diazo com- 
ponents are ortho-, meta-, para-tohudine ; 
1 : 3-diniethyl-4-aminobenzcne and para- 
xylidine ; ortho-cldor-aniline; ortho- meta- 

40 and para-bromo-aniline ; cbloro-tolni dines ; 
meta-anisidine ; ortho-, meta- and para- 
phenetidrnes ; cMoro-anis'idines, other 
chloro - phenetidines, 2:5- dimethoxy- 
nniline; other nifcro-elilor-anilines; other 

45 nitro-anisidines;iiitro-pbenetidines; meta- 
amiuo-benzotritluoride ; otber disehlor- 
a inline*; trichlor-anilines; other nitro- 
toluidincs; nitro-chlor-tolxiidines ; henzoyl- 
meta- and para-phenylene-diainine ; meta- 

50 and para-amino-acetophenone ; meta- and 
para-amino-benzophenone; ortho-, meta- 
and para-amino-phenyl-alkyl sulphones; 
pnra-dodeeyl-anilme; ortho-. meta- and 
para-amino-benzene - sulphoh - dimethyl- 

56 amines; ortho-, meta-* and para-cyano- 
aniline; ortho-, meta- and para-amino 
alkyl henzontes; ortho-. meta- and para- 
amino-diphenyl-etber ; 4-nitro-4 , -amino- 
diphenyl - sulphide; 4-amino-diphenyl- 

60 amine f 4-amino - 4 1 - ethoxy - diphenyl- 
amine; 2- and 4~amino-di phenyl ; 2- 
amino-benzothiazol ; 2-amino-6-ethoxy- 
beazothiazol j 2-amino-4-methyl-thiazol ; 



u- f 6- and 8-amino-quinoline; l-pbenyl-3- 
methyl-4-ainino-5-ehlorpyTazol. 65 

The metallisation does not go to com- 
pletion in the presence of free mineral 
acids. A sufficient amount of an alkaline 
compound must be available in the 
medium as an acid acceptor to combine 70 ' 
with the free acid as it is liberated from 
the inorganic salt and as the metallisation 
proceeds. The pH value of the metallisa- 
tion medium should be greater than about 

The term te acid acceptor " in the 75 
specification and claims refers to an 
alkaline compound which is added to the 
metallisation medium to maintain a pH 
value greater than G.o and which will 
combine with the free mineral acid as it 80 
is liberated during metallisation. Any 
alkaline substance which functions in the 
manner indicated can be used instead of 
the acid acceptors heretofore specifically 
mentioned. Illustrations of such other 85 
compounds are propylamine, mono-, di- 
and tri-methylamine, ethylamine, form- 
amide, acetamide, dimethyl formamide, 
hexylamme, cyclohexylamine, methyl 
glucamine, taurine, beta-dimethyl amino 90 
jnropanol sulphonic acid, toiuidines, xyli- * 



4 



dines, nnphthyl amines, dijdienyhtmine. 
piperazine, dimethyl sulpnuuilic acid, 
niehunine, pyrrole, indole, carhnzole, 
h examethyleneimi ne. hexa methyl en e 

5 tetramine, mono- and di -methyl glycine, 
dimethylol urea, "sodium formate and 
sodium oxalate', potassium gly™l a J" e : 
potassium gluconate, potassium tartrate, 
sodium citrate, sodium maleate. sodium 
10 succinate and .sodium chloracetate. : Some 
of these basic compounds coordinate with 
the metal complex in the manner Similar 
to that which ammonia coordinates with 
the compound described in Example 1. 

15 Tins coordination depends to a la r£e" ex- 



tent on tlie basic compound used and upon 
particular conditions present in the pro- 
cess of treatment. 

In tlie metallising operation, the mix- 
ture is always alkaline, preferably having 20 
a pH value of about 7 to 10. and the salt 
of the metallising metal may.be present in 
the molecular proportion which is needed 
as indicated by the formula given herein 
for the compounds, but rt moderate excess, 25 
say about 10% of the salt over the amount 
indicated by theorv, is desirable. 

Dated the gfith day nf Ma v. ISM*. 
-T. W\ RrbRPALfe. 
Solicitor for the Applicants. 



COMPLETE SPECIFICATION 
New Monoazo Pigments 



We, E. I. Du'Poxt pe Nemours .\m> 
Co., of Wilmington, Delaware. United 

30 States of America, a corporation organised 
and existing under the laws of the -State 
of Delaware, t T nited States of America, 
and Donovax Erij Kvalnes, of lOrZiegler 
Tract. Penasgrove, New Jersey; and 

35 Harold Edward Woodwaju). " ^f-'Bay 
Street, Fenwick Park, Pennsgrove; New 
Jersey, United States of America v~hoth 
citizens of the faited States of America, 
do hereby declare the nature of this jnven- 

40 tinn and in what manner the saniens to 
be performed, to be particularly described 
and ascertained in and by the following 
statement: — 

This invention, relates to. new monoazo ^ 

45 pigments and especially to " certain 'metal-- 
' complexes of monoazo corii)H>unds in 
which . tbe . coupling component is 2- 
hydroxy-3-naphthoic acid or a derivative 
tliereof . . 

50. The objects of the. invention are 
' attained in general by coupling with 2- 
hydroxy-3-naphthoic acid a diazotized 
aryl-amine which is devoid of hydroxy 
groups ortho to the sole diazotisablc 
55nmino group and which is devoid of 
carboxy groups and sulnhonie arid 
groups, and then treating witb an agent 
yielding metal to form a nickelif'erous or 
cobaltiferous metal complex which eon- 
60 tains two metal atoms per two molecules 
of the monoazo combination, . at least one 
of the metal, atoms being nickel or cobalt 
and the other metal atoms being. from a 
group consisting of metals having an 
65 atomic weight of 54 to 8-5. and the njka- 
: line earth metals, such as copper, nickel, 
cobalt, iron, manganese, calcium, barium 
and strontium. * 
The coupling component, 2-hyuroxy-d- 
70 naphthoic acid, maybe substituted on the 
\ ring not containing the hydroxy group 



with halogen, nitr<>, alkyl nr alkoxy 
group??. Examples of *ucb substituted 
coupling components are 6-chIoro- (made 
as described in German Specification No. 76 
564.128), 0-bromo-. o-nitro- and S-nitro- 
(made as described in German Specifiea- 
tion Xo. fill, 284). fi-methyl-, (made as 
described in British Specification Nn. 
391,987k 0-ethoxy- (made bv a method 80 
analogous to that described for the 0- 
niethoxv-cnmjjound 'in British Specifica- 
tion No. 360,140) and 0-methoxy-2- 
hydroxy-3-naphthoic acid. 

The compounds of the present invention 86 
are useful pigments which range in shade 
through yellows, reds, blues and browns 
and are of excellent light-fastness. The 
new pigments may be used for colouring 
inks, paints, textile printing . emulsions. 90 
paint extenders and similar compositions. 

The invention will be more fully set 
forth in the following more detailed de- 
scription which includes examples that are 
given as illustrative embodiments of the 95 
invention and; not as limitation* thereof . 
Part* are expressed in pnrN by weight 
unless otherwise noted % 

Examp/js 1 . 

Para-nitro-aniline (138 parts) was diazo- 10U 
tised with Hi parts of hydrochloric acid 
(1-00%) and 00 parts of sodnun nitrite. 
The solution of the diazonium chloride 
was added to an alkaline. solution contain- 
ing 200 part* of 2-hydroxy-3-iiapbthoie .105 
acid. 42 parts of sodium hydroxide and 
]o9 parts of sodium -carbonate in 400U 
parts of water, the temperature being kept 
at 10" C. during the coupling. After the 
coupling was. complete, the insoluble 110 
monoazo compound was filtered and 
washed. It was then stirred into 4000 
parts of water.. To this slurry was added 
a solution consisting of 202 -part* "of * 
nickel chloride ( r NiCL ! 0H..OV hi 500 parts IU 



of water to which had been added 000 
parts of aqueous ammonium hydroxide of 
ap. gr. 0.880. Tile suspension was heated 
to 00° C. and held at this temperature for 
5 3 hours. It was then filtered and the re- 
sulting maroon pigment uf good light, 
fastness was washed. 

Analysis of the product showed that it 
contained one atom of nickel to two atoms 

10 of nitrogen, exclusive of ammoiiiacal 
nitrogen and the nitrogen of the nitro 
group. It contained 1 12 molecule of co- 
ordinated ammonia. 

Example 2. 

15 The pigment of Example I was made hy 
a modified process in which the monoaxo 
coupling was made in acid solution by 
using 200 parts of sodium acetate as buffer 
in place of 159 parts of sodium carbonate. 

20 The metallisation was modified in that it, 
waa carried out in the presence of 40 pails 
of 30% para soap winch was added before 
the solution of nickel ammonium chloride 
was added. The pigment had the same 

25 ehemieal analysis a s that obtained in 
Example 1, but it gave a much bluer 
colour when printed on cotton from a 
lacquer, emulsion, and in inks it gav e a 
darker mass tone and a bluer tint. 

30 The same pigment was made by the 
same process except that about' two 
molecular equivalents of sodium hydroxide 
were used as the acid acceptor instead nf 
ammonia. The sodium hydroxide in 

35 dilute water solution was gradually added 
to the metallisation medium as the metal- 
lisation proceeded and at a rate such that 
the medium had a pH value of O.S to 7.0. 
Example b\ 

40 By using an equal weight of enhaltoiiN 
chloride (CoCL.GrLO) in place of the 
NiCl s .f»H s () in Example i. a pigment was 
obtained which was somewhat duller and 
less fast to light than the pigment of 

45 Example 1. When hydrogen peroxide 
was added to the metallising medium, in 
order to form a mbaltic compound, the 
resulting pigment was browner and 
slightly better in light fastness. 

50 Pjxamplk 4. 

By using meta-nitro-aniliuo in place nf 
para-nitro-aniline in Example J. a pig- 
ment was obtained which gave reddish 
shades of brown when used in printing 

66 lacquers or printing inks. The fastness 
properties were* very good. 

Example ». * 
A pigment was made as described in 
Example 1 . except that J 10 parts of 

60 NiCL.f>H,0 and 122 parts of BaUl 2 .2fi s O 
were iised in place of 202 part* of 
.XiCL.6H,0. The pigment obtained was 
similar in shade and fastness to light. The 
pigment obtained from n mixture of pqui- 

65'vulent parts of nickel and cobalt was also 



a maroon of good light fasten ess. When 
a mixture of equivalent parts of nickel 
chloride and manganese sulphate was 
used j tlie pigment obtained "was yellower 
but the. light fastness was also good. 70 

Example U. 

The monoazo colour made by coupling 
the diazonium chloride from 102 parts of 
2 : d-dichloraniline with 200 parts of 75 
2-hydroxy-3-naphthoie acid, as in 
Example L was slurried in water. A 
water solution containing 60 parts of 
CaCl 2 was added to the slurry, followed by 
a solution of 119 parts of NiCh.OBLO in 80 
300 parts of water and 000 parts of 
aqueous ammonium hydroxide solution of 
sp. gr. 0.880. The slurry was heated to 
W U., held at this temperature about two 
horn's and filtered. The dried pigment.. 85 
rubbed in lithographic varnish, gave a 
dark red ink, non-bleeding in oil, and of 
good light fastness. 

Example 7. 

Aniline (03 parts) was diuzotise&l with 90 
300 parts of ice and 2o0 parts of JO Normal 
hydrochloric acid and 200 parts of 5 
Normal sodium nitrite. The solution of 
the diazonium chloride was added to an 
alkaline solution containing 200 parts of &5 
2-hydroxy~3-naphthoic acid, 42 parts of 
sodium hydroxide and 159 parts of sodium 
carbonate in 4000 parts of water, the tem- 
perature being kept at 10* C. during the 
coupling. After the coupling was com- 100 
plete the insoluble monoazo compound was 
filtred and washed with 5% brine. It 
was then stirred into 4000 parts of water 
and heated to 00 l 0. To this, slurry was 
added a sol ution. composed of 202 parts of 105 
nickel chloride (NiCl a .GH a O) in .300 parts 
of water and 500 parts of aqueous 
ammonium hydroxide solution of sp. gr. 
0.880. The slurry was held at 00° C. for 
3 hours. The pigment was then filtered 110 
and washed. 

When this pigment was used for print- 
ing textiles, a red brown or dull. red pig- 
ment was obtained of excellent, light fast- 
ness and very good in other fastness 115 
tests. -- 

This pigment was used for colouring 
paper both in the beater and in a wall 
paper coating. It gave dull red papers 
which were -superior in. light fastness to 120 
papers coloured with other red pigments 
that are commercially used for this pur- 
pose, t 

This pigment was - also prepared by 
using other • basic compounds than 125 
ammonia in the reaction with nickel 
chloride. For example, diethauolamine. 
tnethanolamine. pyridine or morpholine 
are sufficiently basic so that a similar 
brown pigment was obtained. 130 



Alpha-naphthylamine_ (143 parts) "wag 
diazotised in the usiml way. with 200 parts 
-9t 10 Normal hyclwR'hlonc.acid ami 200 

8 parts of. 0- .Normal- sodium nitrite. The 
filtered -solution was added to a solution 
composed of 200 " "parts -of 2-hydroxy-3- 
naphthoic acid -dissolved in 4000 parts of 
water _ containing- 42 parts -of .sodium 

lO-h7cI1ttsi.de- and- 1-59 -parts of .sodium 
carbonate. The insoluble -monoazo colour 
Avas filtered and washed. The filter cake 
was slurried in 3000 parts -water.- To this 
suspension was added -2fi2- parts of .nickel 

15 adiWide.(»iCl-.BH 2 0) and -03- parts- of 
n nil i up . -The mixture wu 3 tk e n- hea t e d- to 
00" C. and held at this temperature • Jor 
3 hours.. -The pigment- -was- then filtered, 
wasted and dried.- The -dried pigment. 

20 Ha S rubbed into a ..lithographic varnish, 



resulting in a black ink having a violet 
tint . The fastness to light was very good. 

The same pigment was obtained by 
using in place uf 93 parts of aniline, an 
-equivalent molecular proportion of phenyl 25 
ethanolaiiiine or phenyl diethanolamine or 
120 parts urea or 500 parts of aqueous 
ammonium hydroxide of sp. gr. 0.880 as 
the acid acceptor. 

The following table shows the results 30 
obtained by using other diazo components 
than para-intro-aniline. coupling with 
2-hydrosy-3-naohthoir arid and then 
metallising with the metal indicated and 
in the manner described iu the foregoing 85 
Examples. The properties of these pig- 
ments are similar to those heretofore 
described except where it is otherwise 
noted. 



40 Ex- 
ample 



Diazc* Component 



Metal 



\) Aniline /• 

10 para-Chlor-aniline - 

11 ..... • ' S:\..::v - 

45 12 meta- 

13 meta-Nitroariiliif 

14 3-Nrtro-4-chior-aniline 
Jo - ? . .i, 

1(> 2-Chlor-4-nitro-aniline 
50 17 

18 2-Nitnv-4-n mi no-toluene 

20 2-Amino-o-nitro-tiduene 

-1 it- -v "" : «.,." 

65 22 o-Anisidine 

23 p-Auisidine 

24 2-Amino-4-nifro-anisok s ; 



2V> 2-Amino-o-nitro-anisole 
60 27 „ „ „i 

28 o-Chlor-4-ethaxv-a inline 

20 ~ 

. 30 i-Andn/i^'-ethoxy-di^henyhunine" 



. 31 
65 32 
- 33 
34 

30 



ylaiuine 
famine 



alpha-Naphthyla 
beta-Naphtlxylam 

aipha-Ainino-anthraqiiinone 



70 Examples of; other suitable diazo roni- 
pnneuts are - ortho-» nietn- and- para- 
toluilline;- ■ 1 : "^xliniethyl^ainiuobeiuene 
0 11 d - pa ra -xyli dine : ortho-rhh>r-n upline, 
ortlio-, meta- and para-bromo aniline; 

75 -chloro-toluidinesj met^-anisidinc; ortho-, 
meta- and . para-phenetidrnes ; -tdijuro- 
imisidines, other- , chloro^phenetidines. 
2 ;.0-dimethoxyani line, other nifm-rHor- 
aniliue<; other, nitro-anisidincs; iiitro- 

80 phenelidinesv meta - amino - benzutri- 
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fluoride; other .dichlor-anilines; trichlor- 
anilines, other nit ro-f ohiidines ; nitro- 
chloiMoluidjnes; benzoyl-nieta- and para- 
} ikenylene-diainine ; iiiet a - a nd ' pa 1 a - 
aminoacetophenone ; meta- and para- 85 
aminobenzophenone; ortho-, meta- and 
para-amiuo-phenyl-alkyl sulpliones; para- 
dodecyl-aniline ; Wtho-, meta- and Dara- 
amimU>euzenc-sulphon-dimethyl - amides; 
ortho-, meta- and para-cya no-aniline: 90 
ortho-. meta- and para-ainiuu ulkyl 
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benzoates; ortho-, meta- and pai-a-aiumo- 
diphenyl - ether; 4 - uitro - 4* - amino- 
diphenyl - sulphide; 4-umiuo-diphenyl- 
amine; 4 - amino - 4' - ethoxy - diphenyl- 

6 amine ; 2- and 4-amino-diphenyl ; 2-amino- 
benzothiazole ; 2-amiin>(j-ethoxy-beu}50- 
thiazol; 2-amino-4-methyl-thiazol ; -3-, 6- 
and $ - amino - quinoline ; l-phenyl-3- 
methyl-4-amino-5-ehlorpyrazol. 

10 The metallisation does not go to com- 
pletion in the presence of free mineral 
acids. A sufficient amount of an alkaline 
compound must be available in the 
medium as an acid acceptor to combine 

15 with the free acid as it is liberated from 
the metal salt where that is a salt of a 
mineral acid and as the metallisation 
proceeds. The pH value of the metallisa- 
tion medium should be greater than about 

20 0.5. The term ** acid acceptor " in the 
specification and claims refers to an alka- 
line compound which is added to the 
metallisation medium to maintain a pH 
value greater than 6.5 and which will 

25 combine with the free mineral acid as it 
is liberated during metallisation. Any 
alkaline substance which functions in the 
manner indicated can be used instead of 
the acid acceptors heretofore specifically 

30 mentioned. Illustrations of such other 
compounds are propylamine, mono-, di- 
and tri-niethylamine, ethylamine, form- 
amide, acetamide, dimethyl fonnamide, 
hexylamine, eyclohexylamine, methyl 

35 glucainine, taurine, beta-dimethyl amino 
propanol sulphonic acid (Chemical 
Abstracts, 11)37. SI, G615), toluidines. 
xylidines, naphthylamines, diphenyl- 
amine, piperazine, dimethyl sulphaniiic 

40 acid, melamine, pyrrole," indole, carb- 
azole, hexamethyleneimine, hexa- 
mefhylene tetraniine, mono- and di- 
methyl glycine, dimethylol urea, sodium 
formate, and sodium oxalate, potassium 
45 glycollate, potassium gluconate, potassium 
tartrate, sodiuni citrate, sodium maleate, 
sodium succinate and sodium chlor- 
acetate. Some of these basic compounds 
coordinate with the metal complex in the 
50 manner similar to that in which ammonia 
coordinates with the compound described 



iu Example 1. This coordination depends 
to a large extent on the basic compound 
used and upon particular conditions 
present in the process of treatment. 55 

lu the metallising operation, the mix- 
lure is always alkaline, preferably having 
a pH valueof about 7 to 10, and the salt 
of the metallising metal may be present in 
the molecular proportion which is needed CO 
as indicated by the formula given herein 
for the compounds, but a moderate excess, 
say about 10% of the salt over the amount- 
indicated by theory, is desirable. 

Having now particularly described and 8b 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — . 

3. Process for the manufacture of new 70 
monoazo pigments comprising coupling 
with 2-hydroxy-3-naphthoic acid, which 
may be optionally substituted on the ring 
not containing the hydroxy group with 
halogen, iritro-alliyl or alfcoxy groups, a 75 
diazotised arylamine which is devoid of 
hydroxy groups ortho to the sole diazo- 
tisable amino group and which is devoid 
of earhoxy groups and sulphonic acid 
groups, and then treating with an agent 80 
yielding metal to form a nickeliferous or 
cobalt if erous metal complex which con- 
tains two metal atoms per two molecules of 
the monoazo combination, at least one of 
the metal atoms being nickel or cobalt 85 
and the other metal atom being from a 
group consisting of metals having an 
atomic weight of 54 to 05, and the alka- 
line earth metals, such as copper, nickel, 
cobalt, iron manganese, calcium, barium 90 
and strontium. 

2. Process for the manufacture of new 
monoazo pigments substantially as 
described with reference to the foregoing 
Examples. 85 

3. New* monoazo pigments whenever 
manufactured by a process claimed in 
either of the preceding Claims or by an 
obvious chemical equivalent thereof. 

Dated the 0th day of June, 1944. 
J. W. RIDSDALE, 
Solicitor for the Applicants. 
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